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[57] ABSTRACT 

The connector is structured such that a spring piece member 
30 supported by a male side connector housing 10 can be 
compressed in the tWo directions of the sliding motion of the 
connector When the connector is mounted and removed, a 
seesaW type lever piece member 40 disposed so as to be 
seesaWable in the sliding direction of a female connector 
housing 20 can be inclined forwardly and backWardly into 
engagement With the tWo end portions of the spring piece 
member 30, and the seesaW type lever piece member 40 can 
be inclined according to the ?tted state of the connector by 
a Waiting side guide projection piece 17 and a movable side 
guide 45 respectively provided in the male side and female 
side connector housings 10 and 20. Thanks to this structure, 
resilient forces respectively to pull back and push out the 
tWo connector housings in a half ?tted state can be obtained 

from the same elastic member, that is, the spring piece 
member 30, and engagement and disengagement between 
the seesaW type lever piece member 40 and the spring piece 
member 30 can be achieved Within a small operation range, 
Which makes it possible to realize a compact and half ?tted 
connector. 

9 Claims, 14 Drawing Sheets 



U.S. Patent Aug. 17,1999 Sheet 1 0f 14 5,938,466 

.E< mOEa 



U.S. Patent Aug. 17,1999 Sheet 2 0f 14 5,938,466 

FIG. 2 
PRIOR ART 

FIG. 3 

J/ 1\\\\ 



U.S. Patent Aug. 17,1999 Sheet 3 0f 14 5,938,466 



U.S. Patent Aug. 17,1999 Sheet 4 0f 14 5,938,466 

FIG. 5 
3o 31 42a "2 

14 \ 1sga3z?17e17ag15 l 

L“. 

FIG. 6 

43 45a 41 19¢ "17a 

FIG. 7 
2O 

5/46 
‘(L 16 16a 30 45b 

4o 45 179 ‘17 



U.S. Patent Aug. 17,1999 Sheet 5 0f 14 5,938,466 

FIG. 8 
10V‘ 15 43 16a 30 44 20 

_,17 
46 

41 45 40 

FIG. 9 
43 3O 2O 10 

V?‘ 1? 1(6i/ 32 {Q 
A , 

__* / ~~17b 



U.S. Patent Aug. 17,1999 Sheet 6 0f 14 5,938,466 

FIG. 11 
5O 3O 2O 



U.S. Patent Aug. 17,1999 Sheet 7 0f 14 5,938,466 

30 

M -» WW ~ 
32 31 

FIG. 17 iii 



U.S. Patent Aug. 17,1999 Sheet 8 0f 14 5,938,466 



U.S. Patent Aug. 17,1999 Sheet 9 0f 14 5,938,466 

FIG. 19 
‘I 10 120 

112b112)c 139§ 113a 112a 121a > 

FIG. 20 

112C 130 113a 112a 121a§ 
\ ‘-_ 

113 121D 



U.S. Patent Aug. 17,1999 Sheet 10 0f 14 5,938,466 

FIG. 21 

no 112 121 120 
112b12c 13c? \ I] a a v/ 

[7777? W122 
113 113a 121D 

FIG. 22 
110 120 

112D 112C 130 \' 112a 12183 
l 1,1,1 
/ T 2‘ @122 

113 1131a 1211: 



U.S. Patent Aug. 17,1999 Sheet 11 0f 14 5,938,466 

FIG. 23 
110 120 

112b 112C 1308 121a 1123/ 
k l I \ / 

H 

122 
12113 1 13a 

- 
Y...‘- \ 



U.S. Patent Aug. 17,1999 Sheet 12 0f 14 5,938,466 

F I6. 25 
210 213 0 213a l9 

212 211 I /223a 

——->/f i \\\\____x223b 
213a 223 

213 O 220 

F I6. 26 
223D 

210 212 211 222 223 223a 2213c 

\/ T ——> v 

,Jj Q 
r 

u 2x20 221 



U.S. Patent Aug. 17,1999 Sheet 13 0f 14 5,938,466 

FIG. 27 
[213 

FIG. 28 
212 223b 

\\‘________ 
\ 

223 

“221 

223a 211 

i M _//]/ 

220 



U.S. Patent Aug. 17,1999 Sheet 14 0f 14 5,938,466 

FIG. 29 

FIG. 30 
223D 

223a 212 211 / / > 

223C 

22%- 22k3 

220 
$55; 



5,938,466 
1 

CONNECTOR DEVICE HAVING SPRING 
MECHANISM 

BACKGROUND OF THE INVENTION 

The present invention relates to a connector for use in a 
Wire harness for a vehicle. Particularly, the present invention 
relates to a connector Which includes a push-back or a 

pull-back mechanism to prevent a half ?tted state. 

Conventionally, as a connector of this type, there is 
knoWn a connector Which is disclosed in Japanese Utility 
Model Publication 64-51276 and is shoWn in FIGS. 1 to 3. 

In FIGS. 1 to 3, a connector 1 comprises a connector 
housing 2, Which includes a hood portion 2a in the front 
portion thereof and is capable of holding Within the hood 
portion 2a a male terminal metal member 4a in an erect 
manner, and a connector housing 3 Which is formed so as to 
be insertable into the hood portion 2a and is also capable of 
holding a female terminal metal member 4b connectable 
With the male terminal metal member 4a, While there is 
provided betWeen the tWo connector housings 2 and 3 a 
spring mechanism 5 Which can generate such a force as 
causes the tWo connector housings 2 and 3 to push out them 
from each other or pull back them toWard each other 
according to their mutual insertion positions. 

The spring mechanism 5 includes tWo conical slopes 6a 
and 3a Which are formed so as to face each other in the 
insertion surfaces of the connector housings 2 and 3. In 
particular, one conical slope 3a is provided on the outer 
peripheral surface of the connector housing 3, While the 
other conical slope 6a is provided in a drive piece member 
6 Which is supported in such a manner that it can be rotated 
With respect to the connector housing 2 and also Which is 
energiZed toWard the connector housing 3. 

In connecting the connector housings 2 and 3 With each 
other or disconnecting them from each other, When the 
terminal metal members 4a and 4b are in half engagement 
With each other, the slanting surfaces of the conical slopes 6a 
and 3a are engaged With each other due to the resilient force 
of the coil spring 7, Which applies such a force to the 
connector housings 2 and 3 that moves them in the inserting 
or removing direction of the connector 1. That is, When the 
mutually facing slanting surfaces of the conical slopes 6a 
and 3a are in mutual contact With each other, the tWo 
connector housings 2 and 3 are respectively given a force 
Which pushes out them from each other in the removing or 
separating direction. On the other hand, When the oppositely 
disposed slanting surfaces thereof are in mutual contact With 
each other, the connector housings 2 and 3 are respectively 
given a force Which pulls back them toWard each other in the 
?tting or engaging direction. 
HoWever, in the above-mentioned conventional 

connector, there are left the folloWing problems to be solved. 
That is, at a position Where the push-out and pull-back 

states are sWitched over to each other, there eXists the 
above-mentioned force no longer in the inserting or remov 
ing direction, Which raises a possibility that the connector 
can be engaged in a half ?tted state. 

Also, in the neighborhood of the above-mentioned state 
sWitch-over position, the force in the inserting or removing 
direction is reduced in magnitude and in order to make up 
for the reduced force, if there is employed a spring having 
a greater force, then a greater inserting or removing force is 
required of an operator, Which results in the loWered opera 
tionability of the connector. 

Further, due to the fact that the direction of the resilient 
force of the coil spring is sWitched over by means of the 
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2 
engagement betWeen the slanting surfaces of the conical 
slopes, there can be obtained only a poor efficiency and, 
therefore, the siZe of the connector must be large in order to 
obtain a desired inserting or removing force. 

Conventionally, as connectors including a push-back 
mechanism to prevent a half ?tted state, there are knoWn 
connectors Which are disclosed in Japanese Utility Model 
Publications 5-43484, 5-53157, and Japanese Patent Publi 
cation 5-121121 respectively. 

Each of them includes a pair of connector housings and a 
spring to generate a reaction force, in Which a push-out force 
is generated by means of the reaction of the spring during a 
connector ?tting operation to thereby prevent the connector 
housings from being left half ?tted With each other. When 
compared With the connectors that have been used before, 
the above-mentioned conventional connectors respectively 
include a movable member Which can be used to remove the 
reaction of the spring When the connector ?tting operation is 
completed. 

In the above-mentioned conventional connectors, there is 
necessary a separately provided movable member to remove 
the reaction of the spring on completion of the connector 
?tting operation, Which increases the number of parts as Well 
as takes time and labor for assembling it to the connector. 

As a spring storage mechanism of the conventional 
connector, there is knoWn a mechanism Which comprises a 
boX-shaped storage case having an opening for insertion of 
a spring means and a cover member capable of covering this 
opening, Wherein the opening of the storage case is closed 
after the spring means is stored through the opening into the 
storage case; and, there is also knoWn another mechanism 
Which comprises a boX-shaped storage case having one end 
left opened and including a lance on the inner peripheral 
surface thereof, Wherein a spring means is pushed into the 
storage case and secured to the lance. 

HoWever, in the former mechanism, the spring means can 
be stored into the spring storage case Without using any 
special jig, but the spring storage case is composed of tWo 
parts. In the latter, although the spring storage case has an 
integral structure, the spring means must be pushed in more 
deeply than the opening of the storage case in order to be 
able to secure the spring means to the lance provided on the 
inner peripheral Wall of the storage case, Which requires a 
J1g~ 

SUMMARY OF THE INVENTION 

The present invention aims at eliminating the draWbacks 
found in the above-mentioned connector. Accordingly, it is 
an object of the invention to provide a connector Which not 
only can surely avoid a half ?tted state but also can be made 
compact and simply in structure. 

To attain the above object, according to the ?rst aspect of 
the invention, there is provided a connector Which comprises 
a pair of connector housings respectively holding a pair of 
mutually ?ttable and connectable terminal metal members 
and slidable betWeen a locked state and a separated state, 
and a pull-back mechanism mounted betWeen the pair of 
connector housings for acting on the connector housings to 
pull back them toWard each other in the sliding motion from 
the locked position to the separated position and, When the 
tWo connector housings are completely sWitched over to the 
separated state, for releasing the pull-back action. 

Also, according to the invention, the pull-back mecha 
nism includes an elastic member provided in one of the pair 
of connector housings so as to eXtend in the sliding direction 
thereof, and a contact mechanism Which is supported in the 



5,938,466 
3 

other connector housing and also Which is engageable With 
the elastic member in the sliding motion of the connector 
housings from the locked state to the separated state and, 
When the tWo connector housings are completely sWitched 
over to the separated state, released the engagement thereof 
With elastic member. 

Further, according to the invention, the contact mecha 
nism includes a lever piece member supported in an inclin 
able manner and engageable With or disengageable from the 
elastic member according to the inclined states thereof, and 
an inclining guide Which, during the sliding motion of the 
connector housings, inclines the lever piece member into a 
given inclined state to bring it engagement With the elastic 
member in the sliding motion of the connector housings 
from the locked state to the separated state and, When the 
tWo connector housings are completely sWitched over to the 
separated state, releases such engagement betWeen the lever 
piece member and the elastic member. 

In the invention as structured in the above-mentioned 
manner, if the pair of connector housings are slided by an 
operator in such a manner that they are sWitched from the 
locked state over to the separated state, then the pull-back 
mechanism continues to pull back the tWo connector hous 
ings toWard each other against the sliding force of the 
connector just before they are completely sWitched over to 
the separated state. For this reason, if the operator takes off 
his or her hands from the tWo connector housings during the 
connector sliding motion, then the tWo connector housings 
are pulled back toWard each other to thereby return back to 
the locked state, so that the terminal metal members respec 
tively stored in the connector housings are also ?tted and 
connected With each other. HoWever, if the tWo connector 
housings are slided on and are completely turned into the 
separated state by the operator, then the pull-back mecha 
nism removes its pull-back operation at the completely 
sWitched time, so that the tWo connector housings are both 
free from the pull-back operation of the pull-back mecha 
nism and thus the terminal metal members are also com 
pletely removed from their ?tted connection. 

Also, in the invention as structured in the above 
mentioned manner, When the tWo connector housings are 
slided from the locked state to the separated state, the 
contact mechanism provided in the other connector housing 
is engaged With the elastic member While the tWo connector 
housings are being sWitched from the locked state over to the 
separated state. Due to the fact that, in a process in Which the 
connector housings are pulled out, the contact mechanism is 
engaged With the elastic member disposed in such pull-out 
direction, the elastic member is compressed or extended to 
generate a resilient force Which acts on the tWo connector 
housings in such a manner that the tWo connector housings 
are caused to pull back toWard each other. On the other hand, 
if the tWo connector housings are completely sWitched over 
to the separated state, then the contact mechanism is 
removed from its engagement With the elastic member, so 
that the elastic member returns back to its original state due 
to its oWn elasticity and the tWo connector housings are also 
set free from the force causing them to pull back toWard each 
other. 

Further, in the invention as structured in the above 
mentioned manner, When the tWo connector housings are 
slided from the locked state to the separated state, the 
inclining guide inclines the lever piece member into a given 
angle, so that the lever piece member is engaged With the 
elastic member. Therefore, during the sliding motion of the 
tWo connector housings, the elastic member is ?exed to 
thereby exert a pull-back force on the tWo connector hous 
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4 
ings. HoWever, When the tWo connector housings are com 
pletely sWitched over to the separated state, then the inclin 
ing guide changes the inclined state of the lever piece 
member to thereby remove the engagement of the lever 
piece member With the elastic member, so that the elastic 
member is alloWed to return back to its original state. 

Still further, according to the invention, there is provided 
a connector Which comprises: a pair of connector housings 
holding a pair of mutually ?ttable terminal metal members 
and slidable With respect to each other betWeen a locked 
state and a separated state; an elastic member supported in 
such a manner that it can exert its resilient force to one of the 
pair of connector housings in both directions along the 
sliding direction thereof; a lever piece member supported so 
as to be inclinable With respect to the other of the pair of 
connector housings, and, according to the inclined states 
thereof, engageable With the elastic member to thereby alloW 
the elastic member to exert its resilient force in a given 
direction or disengageable from the resilient member; and, 
an inclining guide, during the sliding motion of the pair of 
connector housings, for inclining the lever piece member 
such that, in the separating operation, the lever piece mem 
ber is engaged With the elastic member to exert its pull-back 
resilient force in the sliding motion of the connector hous 
ings from the locked state and the separated state and is 
disengaged from the elastic member When the connector 
housings are completely sWitched over to the separated 
state, and also such that, in the ?tting operation, the lever 
piece member is engaged With the elastic member to exert its 
push-out resilient force in the sliding motion of the connec 
tor housings from the separated state to the locked state and 
is disengaged from the elastic member When the pair of 
connector housings are completely sWitched over to the 
locked state. 

Moreover, according to the invention, the elastic member 
is supported in such a manner that it can be compressed from 
both directions; the lever piece member is supported in a 
seesaW manner that it extends in parallel to the sliding 
direction of said connector housings and faces said elastic 
member, and the lever piece member includes in the tWo end 
portions thereof tWo contact pieces Which are respectively 
projected out toWard the elastic member; and, the inclining 
guide, in the ?tting operation, inclines the seesaW type lever 
piece member forWardly in the sliding motion of the con 
nector housings from the separated state to the locked state 
to push out one of the contact pieces disposed in the rear end 
portion thereof to thereby bring it into engagement With the 
front end side of the elastic member, and, in the separating 
operation, inclines the seesaW type lever piece member 
backWardly in the sliding motion of the connector housings 
from the locked state to the separated state to push out the 
other contact piece in the front end portion thereof to thereby 
bring it into engagement With the rear end side of the elastic 
member. 

In addition, the elastic member includes an engaging 
piece engageable With a given end portion, and the lever 
piece member, When it is inclined, is engageable With the 
engaging piece so that it can be engaged With the elastic 
member indirectly. 

In the invention as structure in the above-mentioned 
manner, if the tWo connector housings are moved or slided 
so that they can be ?tted With each other, then the inclining 
guide inclines the lever piece member to thereby bring the 
lever piece member into engagement With the elastic mem 
ber. For this reason, during the sliding motion of the tWo 
connector housings, the elastic member is ?exed to thereby 
exert a repelling or resilient force on the tWo connector 
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housings, that is, the elastic member exerts such a force as 
causes the tWo connector housings to push out them from 
each other. Therefore, if the operator takes off his or her 
hands from the tWo connector housings during the connector 
sliding motion, then the tWo connector housings are returned 
back to the separated state Which is the state thereof before 
they are operated or slid by the operator, and thus the 
terminal metal members, Which have started to be ?tted and 
connected With each other halfWay, are also pulled apart 
from each other. HoWever, if the tWo connector housings are 
completely sWitched over to the locked state, then the 
inclining guide changes the inclined state of the lever piece 
member to thereby remove the engagement of the lever 
piece member With the elastic member, With the result that 
the tWo connector housings are set free from the mutually 
pushing-out force and the elastic member is also alloWed to 
return back to its original state. 
On the other hand, if the tWo connector housings held in 

the locked state are slided in such a manner that they can be 
separated from each other, then the inclining guide inclines 
the lever piece member to thereby bring it into engagement 
With the elastic member. Due to this, during the sliding 
motion of the tWo connector housings, the elastic member is 
?exed to thereby exert a repelling or resilient force against 
the sliding motion of the tWo connector housings, so that the 
tWo connector housings are caused to pull back toWard each 
other. Therefore, if the operator takes off his or her hands 
from the tWo connector housings, then the tWo connector 
housings are returned back to the locked state Which is the 
state thereof before they are operated or slided by the 
operator, and thus the terminal metal members, Which have 
been halfWay removed from the mutually ?tted and con 
nected state, are pulled back again to the ?tted and con 
nected state. HoWever, if the tWo connector housings are 
completely sWitched over to the separated state, then the 
inclining guide changes the inclined state of the lever piece 
member to thereby remove the engagement of the lever 
piece member With the elastic member, With the result that 
the tWo connector housings are noW free from the their 
mutually pulling-back force caused by the elastic member 
and the elastic member is also alloWed to return back to its 
original state. 

Moreover, in the invention as set forth in claim 5 struc 
tured in the above-mentioned manner, the seesaW type lever 
piece member and the elastic member are basically disposed 
in parallel to each other so that they are prevented from 
being engaged With each other. HoWever, When the tWo 
connector housings are operated so that they can be sepa 
rated from each other, the inclining guide inclines the lever 
piece member backWardly to thereby move upWard the 
contact piece in the front end thereof into engagement With 
the elastic member. Due to this, during the sliding operation 
of the tWo connector housings, the front end side of the 
elastic member is pulled backWardly to thereby generate a 
resilient or repelling force against the sliding motion of the 
tWo connector housings and, if the tWo connector housings 
are perfectly sWitched over to the separated state, then the 
lever piece member is returned back to its horiZontal state to 
thereby move doWn the front end thereof, Which removes the 
engagement of the lever piece member With the elastic 
member. On the other hand, When the tWo connector hous 
ings are operated so that they can be ?tted With each other, 
the lever piece member is inclined forWardly to thereby 
move upWard the contact piece in the rear end portion 
thereof into engagement With the elastic member. Therefore, 
during the sliding operation of the connector housings, the 
rear end side of the elastic member is pulled forWardly to 
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6 
thereby generate a repelling force against the sliding motion 
of the tWo connector housings and, if the tWo connector 
housings are sWitched over to the locked state perfectly, then 
the lever piece member is returned back to its horiZontal 
state to thereby move doWn the rear end thereof, so that the 
engagement of the lever piece member With the elastic 
member can be removed. 

In addition, in the invention as structured in the above 
mentioned manner, When the lever piece member is inclined, 
it is engaged With the engaging piece Which is provided in 
the elastic member and is engageable With a given end 
portion, so that the lever piece member can be engaged With 
the elastic member indirectly. 

To attain the above object, according to the second aspect 
of the invention, there is provided a connector composed of 
a pair of connector housings and including a push-back 
mechanism, While the tWo connector housings are half ?tted 
With each other, for pushing back the connector housings 
apart from each other by means of the elastic force of a 
push-back spring, in Which the push-back mechanism com 
prising: a push-back spring supported in one connector 
housing in such a manner that it is positioned along the 
insertion direction of the other connector; a ?exible arm 
formed integral With the other connector housing so as to 
face the push-back spring and having such ?exibility as 
alloWs itself to advance to or retreat from the push-back 
spring, the ?exible arm including a securing projection 
securable to the push-back spring; and, an engaging mecha 
nism composed of guide inclined surfaces and guide pro 
jections respectively provided in the ?exible arm and in one 
connector housing. According to the engaging mechanism, 
according as the pair of connector housings are to be ?tted 
With each other or pulled out from each other, the guide 
inclined surface and guide projection can be engaged With 
each other to thereby be able to incline the ?exible arm. In 
particular, in the connector ?tting operation, the guide 
projections are respectively alloWed to go up onto the guide 
inclined surfaces to thereby incline the ?exible arm toWard 
one connector housing so that the securing projection of the 
?exible arm can be secured to the push-back spring and, on 
completion of the connector ?tting operation, the guide 
projections are respectively alloWed to go beyond the guide 
inclined surfaces to thereby retreat the ?exible arm aWay 
from one connector housing so that the securing projection 
can be removed from the push-back spring. On the other 
hand, in the connector pull-out operation, the guide projec 
tions are alloWed to pass under the guide inclined surfaces 
respectively and, in the initial stage of the connector ?tting 
operation, regardless of the inclined state of the ?exible arm, 
the guide projections are respectively forced to go up onto 
the guide inclined surfaces. 

Here, referring to a front and back relationship betWeen 
the guide projections and guide inclined surfaces, the rela 
tionship varies relatively depending on the engagement 
relationship betWeen the securing projection and push-back 
spring, that is, it is not alWays necessary that the front 
surface must be an upper surface While the back surface 
must be a loWer surface. 

Also, in the above-mentioned connector, the guide 
inclined surfaces are formed in the above-mentioned one 
connector housing, While the guide projections are provided 
in the ?exible arm. 

Further, in the above-mentioned connector, the above 
mentioned one connector housing includes a hood portion 
into Which the other connector housing can be inserted and 
also supports the push-back spring in the peripheral Wall of 
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the hood portion, Whereas the other connector housing not 
only can be inserted into the hood portion of the one 
connector housing but also, While forming a space in the 
portion thereof facing the push-back spring, supports the 
?exible arm in this space. 

Still further, in the connector pull-out operation, When the 
guide projections pass under the guide inclined surfaces 
respectively, the ?exible arm can be ?exed more greatly than 
it can be ?exed as much as possible in the initial stage of the 
connector ?tting operation. 

In the invention as structured in the above-mentioned 
manner, in one connector housing, there is supported the 
push-back spring in such a manner that it is disposed along 
the insertion direction of the other connector housing, While 
in the other connector housing there is integrally provided 
the ?exible arm in such a manner that it faces the push-back 
spring. The ?exible arm has such ?exibility as alloWs itself 
to advance to and retreat from the push-back spring and also 
includes the securing projection securable to the push-back 
spring, While the guide inclined surfaces and guide projec 
tions cooperate together in forming an engaging mechanism. 
According as the pair of connector housings are to be ?tted 
With each other or pulled out from each other, the engaging 
mechanism inclines the ?exible arm to thereby bring the 
securing projection of the ?exible arm into engagement With 
the push-back spring, causing the push-back spring to gen 
erate a reaction. That is, during the connector ?tting 
operation, the ?exible arm is inclined toWard one connector 
housing in such a manner that the guide projections are 
respectively alloWed to go up onto the guide inclined 
surfaces to thereby secure the securing projection of the 
?exible arm to the push-back spring, on completion of the 
connector ?tting operation, the guide projections are then 
alloWed to go beyond the guide inclined surfaces respec 
tively to thereby retreat the securing projection so that the 
securing projection can be removed from the engagement 
With the push-back spring, during the connector pull-out 
operation, the guide projections are respectively alloWed to 
pass under the guide inclined surfaces, and, in the initial 
stage of the connector ?tting operation, the guide projections 
are respectively forced to go up onto the guide inclined 
surfaces regardless of the inclined condition of the ?exible 
arm. 

Referring here to the front and back positional relation 
ship betWeen the guide projections and guide inclined 
surfaces, it is not alWays necessary that the front surface 
must be the upper surface and the back surface must be the 
loWer surface, but the positional relationship is relative 
according to the engagement relationship betWeen the secur 
ing projection and push-back spring. For example, referring 
to the upper and loWer relationship betWeen them, even if 
the guide projections are arranged so as to slide along the 
loWer surface of the guide inclined surfaces, When the 
?exible arm is inclined toWard one connector housing such 
that the securing projection of the ?exible arm can be 
secured to the push-back spring, this operation is described 
herein as “the guide projections go up onto their respective 
guide inclined surfaces.” 

Also, in the invention as structured in the above 
mentioned manner, since the guide projections are respec 
tively provided on the ?exible arm Which can be driven in 
a ?exing manner, While the guide inclined surfaces are 
respectively formed in the mating connector housing Which 
stands still, it is possible to employ a compact ?exible arm 
including only the projections. That is, in operation, the 
compact ?exible arm may be inclined or driven. 

Further, in the invention as structured in the above 
mentioned manner, one connector housing includes the hood 

15 

25 

35 

45 

55 

65 

8 
portion and stores or supports the push-back spring in the 
peripheral surface of the hood portion, While the other 
connector housing is structured such that it can be inserted 
into the hood portion. Also, the other connector housing not 
only includes a space in the portion thereof facing to the 
push-back spring but also supports the ?exible arm in this 
space. Therefore, if the other connector housing is inserted 
into the hood portion of one connector housing, then the 
?exible arm supported in the space formed in the hood 
portion of the other connector housing is inclined by the 
engaging mechanism into a given inclined state, so that the 
?exible arm can be made to face the push-back spring 
supported in the peripheral Wall of the hood portion and thus 
can be secured to the push-back spring or removed from the 
secured condition, or can be pushed back by the reaction of 
the push-back spring or can be removed from such push 
back action. 

Still further, in the invention as structured in the above 
mentioned manner, in the connector pull-out operation, 
When the guide projections respectively pass under the 
inclined surfaces, the ?exible arm can be ?exed more greatly 
than it can be ?exed to the full in the initial stage of the 
connector ?tting operation. That is, such degree of ?exing 
that the ?exible arm is ?exed as much as possible in the 
initial stage of the connector ?tting operation is not enough 
to alloW the guide projections to go under their respective 
guide inclined surfaces, so that the guide projections are sure 
to go up onto the guide inclined surfaces in the initial stage 
of the connector ?tting operation. 

To attain the above object, according to the third aspect of 
the invention, there is provided a spring storage mechanism 
Which comprises: a spring means including a pair of front 
and rear side lateral parts arranged substantially in parallel 
to each other, and a pair of longitudinal parts respectively 
connecting the front and rear side lateral parts With each 
other, each of the longitudinal parts including a substantially 
U-shaped curved portion projected out backWardly of the 
rear side lateral part; and, a storage case formed in a 
substantially cylindrical body having a closed bottom and an 
opened rear end and capable of storing the spring means 
therein, the storage case including in the inner peripheral 
Wall thereof on the rear end opening side thereof a lance 
formed in an arm shape and including a Wedge-shaped 
projection provided on and projected from the inner periph 
eral surface thereof so as to be securable to the rear side 
lateral part. 

Also, in a spring storage mechanism as mentioned above, 
the spring means is formed in a bilaterally symmetrical 
shape. Further, the lance is exposed to the outer peripheral 
surface of the spring storage case. 

According to the invention as structured in the above 
mentioned manner, the longitudinal parts connecting the pair 
of front and rear lateral parts respectively serving as a 
fulcrum and a point of action respectively include the curved 
portions Which project out backWardly of the rear side lateral 
part and, if the spring means is pushed into the spring storage 
case While the curved portions of the longitudinal parts 
thereof are being supported, then not only the front side 
lateral part but also the rear side lateral part are pushed into 
the spring storage case ahead of the curved portions and the 
rear side lateral part is secured to the lance. 

Also, the spring means is formed in a bilaterally sym 
metrical shape and, While the curved portions projectingly 
provided in the right and left end portions of the longitudinal 
parts of the spring means are being supported, the spring 
means is pushed into the spring storage case so that the 
central portions of the horiZontal parts can be secured to the 
lance. 
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Further, the lance is exposed and, if the tWo lateral parts 
of the spring means are moved through the lance in a process 
for storing the spring means into the spring storage case, 
then the lance is pushed out externally and is returned back 
again. On the other hand, if the spring means is not pushed 
in until the spring means is moved beyond the lance, then the 
lance is left projected out externally. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of a conventional 
connector; 

FIG. 2 is a section vieW of the conventional connector 
When it is in a halfWay ?tted state; 

FIG. 3 is a section vieW of the conventional connector 
When it is in a halfWay ?tted state; 

FIG. 4 is a perspective vieW of an embodiment of a 
connector according to the invention; 

FIG. 5 is a section vieW of the connector When it is in a 
separated state; 

FIG. 6 is a section vieW of the connector When it is in a 
locked state; 

FIG. 7 is a section vieW of the connector When it is in the 
locked state; 

FIG. 8 is a section vieW of the connector When it is in a 
separation starting state; 

FIG. 9 is a section vieW of the connector When it is in a 
separating process; 

FIG. 10 is a section vieW of a modi?cation of a connector 
according to the invention When it is in a locked state; 

FIG. 11 is a section vieW of the modi?cation When it is in 
a separation starting state; 

FIG. 12 is a section vieW of the modi?cation When it is in 
a separating process; 

FIG. 13 is a section vieW of the modi?cation When it is in 
a separated state; 

FIG. 14 is a plan vieW of an embodiment of a spring piece 
member employed in the invention; 

FIG. 15 is a plan vieW of a modi?cation of a spring piece 
member employed in the invention; 

FIG. 16 is a plan vieW of a further modi?cation of a spring 
piece member employed in the invention; 

FIG. 17 is a plan vieW of a still further modi?cation of a 
spring piece member employed in the invention; 

FIG. 18 is a perspective vieW of an embodiment of a 
connector according to the invention; 

FIG. 19 is a section vieW of the connector before the 
connector ?tting operation thereof is started; 

FIG. 20 is a section vieW of the connector When the 
connector ?tting operation thereof is started; 

FIG. 21 is a section vieW of the connector during the 
connector ?tting operation thereof; 

FIG. 22 is a section vieW of the connector during the 
connector ?tting operation thereof; 

FIG. 23 is a section vieW of the connector after the 
connector ?tting operation thereof is completed; 

FIG. 24 is a section vieW of the connector during the 
connector pulling-out operation thereof; 

FIG. 25 is a plan vieW of a spring means and a male side 
connector to Which is applied an embodiment of a spring 
storage mechanism according to the invention; 

FIG. 26 is a section vieW of the spring means and male 
side connector; 

10 

15 

25 

35 

45 

55 

65 

10 
FIG. 27 is a plan vieW of the spring means and male side 

connector, shoWing a process for storing the spring means; 
FIG. 28 is a section vieW of the spring means and male 

side connector; 
FIG. 29 is a plan vieW of the spring means and male 

connector after the spring means is stored; and 
FIG. 30 is a section vieW of the spring means and male 

side connector. 

DESCRIPTION OF PREFERRED EMBODIMENT 

First Embodiment 

NoW, description Will be given beloW of embodiments of 
a connector according to the ?rst aspect of the invention With 
reference to the accompanying draWings. 

FIG. 4 is a perspective vieW of an embodiment of a 
connector according to the invention. In FIG. 4, a male side 
connector housing 10 for holding a male side terminal metal 
member (not shoWn) and a female side connector housing 20 
for holding a female side terminal metal member ?ttable and 
connectable With the male side terminal metal member are 
?tted With and locked to each other to thereby form a 
connector, While the male side and female side connector 
housings 10 and 20 can be slided With respect to each other 
betWeen a locked state and a separated state. Here, in the tWo 
connector housings 10 and 20, the mutually ?tting surfaces 
sides thereof are respectively referred to as the front sides 
thereof. 
The male side connector housing 10 includes an external 

shape Which is formed as a Wide rectangular parallelepiped, 
and also includes a front portion Which is formed as a hood 
portion 11 having a space therein. Also, in the hood portion 
11 of the male side connector housing 10, substantially the 
left half section thereof When the housing 10 is vieWed from 
the front side thereof is formed as a terminal storage portion 
12 for storing the female side terminal metal member, While 
the right half section thereof is formed as a mechanism 
portion 13 Which, When the tWo connecting housings 10 and 
20 are half ?tted With each other, is arranged so as to exert 
a pull-back force or a push-out force. 
On the other hand, the female side connector housing 20 

is also formed in a Wide rectangular parallelepiped as a 
Whole and the front portion of the housing 20 is formed as 
an insertion portion 21 Which can be inserted into the hood 
portion 11 of the male side connector housing 10. Also, the 
portion of the connector housing 20 that faces the terminal 
storage portion 12, in correspondence to the male side 
connector housing 10, is formed as a cylindrical terminal 
storage portion 22 for holding a female side terminal metal 
member (not shoWn) and, at the same time, the portion of the 
connector housing 20 facing the mechanism portion 13 is 
formed as a mechanism portion 23. 

In the present embodiment, the male side and female side 
connector housings 10 and 20 are structured such that the 
areas thereof are respectively divided in the Width direction 
thereof. HoWever, the dividing direction and the dividing 
shape thereof can be changed properly according to cases. 
Also, it is not alWays necessary to divide them into tWo 
divisional sections but, for example, a single mechanism 
portion 13, 23 may be formed betWeen the tWo terminal 
storage portions 12 and 22. Further, it is not alWays neces 
sary to arrange the tWo connector housings 10 and 20 in the 
form of a Wide rectangular parallelepipe but, for example, 
they may be arranged such that they have a square section 
or a polygonal section. 

The mechanism portion 13 of the male side connector 
housing 10 stores therein a spring piece member 30 serving 






















